It has been demonstrated that the amino acid and the lipid-extracts from the mid-gut gland of squid Todarodes pacificus evoke remarkable ex ploratory and feeding behaviors for juvenile yellowtail Seriola quinqueradiata.1) This enabled the author to separate both the amino acid and the lipid into three fractions each: basic, neutral and acidic amino acid-ones, and neutral, phospho and glyco-lipid-ones, respectively, and to in vestigate whether they are effective in the attrac tion or not. The characterization and the identification of attractants in the fractions are, further -more, of practical importance.
Various amino acids and lipids were therefore examined for the attraction behaviors of the fish. This paper deals with the results.
Materials and Methods

Experimental Juvenile Yellowtail
One hundred and sixteen specimens of juvenile yellowtail of 5.0cm and 2.0g in average fork length and body weight were obtained from the 
L-tyrosine and L-tryptphan (thus far, neutral amino acids), and palmitin, monostearin, monoolein, tripalmitin, tristearin and triolein (thus far, neutral lipids), egg-and bean-lecithins, animal-cephalin,pho sphatidyl-L-serine, phosphatidyl-inositol, sphingo sine and cardiolipin (thus far, phospholipids), and cerobroside, ceramide and ganglioside (thus far, glycolipids). The chemicals were suspended in 10% polyvinyl alcohol with polymerization grade 1100, adjusted to pH 6.0-7.0 by the addition of sodium hydroxide, and homogenized by UltraTurrax apparatus.
The concentrations of fatty acids, neutral lipids, lecithin, and cephalin in the homogenates were 12 mg/ml, while those of the other phospholipids, and glycolipids were 1.2 mg/ml. 
Results and Discussion
Attraction Activities of Amino Acid-and Lipid -Fractions Table 1 shows the attraction activities of re spective three fractions of amino acids and lipids. Of the amino acid-fractions (No. 1), the basic one was most effective and the neutral one was slightly effective, but the acidic one was not because the A.I. gr of the acidic one was lower than that of the dummy as control. Of the lipid-fractions (No. 2), the phospholipid-one was most effective in the attraction and glycolipid-one was somewhat effective, but neutral lipid-one was not. The results indicate that some compounds in the basic amino acid-and phospholipid-fractions played important roles inducing attracting, exploratory and feeding behaviors for the yellowtails. Further, some of the compounds in the neutral amino acid -and glycolipid-fractions may be involved in the attraction. The non-effective fractions, the acidic amino acid-and neutral lipid-ones, appear to be irrelevant in the attraction, but there is a possi bility that they contain also effective compounds because their A.I. gr's were the sum of attraction and non-attraction or repellance activities and because the latter could be stronger than the former. Table 2 shows the attraction activities of twenty -six kinds of L-and DL-amino acids. Of the basic amino acids (Nos. 3 and 4), four compounds were effective in the attraction, i.e., the activities were highest in histidine and lowest in lysine and orni thine, being intermediate in arginine. Of the neutral amino acids (Nos. 5-9), at least four com pounds were effective, i.e., the activities were highest in glycine and threonine, lowest in valine, being intermediate in methionine.
Attraction Activities of Authentic Amino Acids
Of the amides, acidic amino and imino acids (Nos. 10 and 11), two amide compounds, asparagine and glutamine were effective in the attraction, but their activities were moderate.
Among histidine, glycine and threonine (No. 12), which showed high attraction indexes, the activities were high in histidine and threonine and low in glycine. In this context, it was ascertained that the majority of basic amino acids elicited remarkably the feeding attraction behavior from the fish. It may be said that the attractant common to a variety of fishes could not be found out yet, al though at least a part of the difference in the results might be due to the difference in the method of experiment adopted.
The attraction of basic amino acids was found in Japanese eel Anguilla japonica,7,11) killifish Fundulus heteroclitus,12) rainbow trout Salmo gairdneri 13) and red sea bream Chrysophrys major.14) But these groups of the compounds didn't show any attraction to the Table 3 .
Attraction activities of L-and n-amino acids
Signs; See footnote in Table 1 . Table 3 shows the attraction activities of L-and D-types of histidine and threonine which were found most effective. L-Histidine was effective while D-histidine was non-effective (No. 13). This coincided well with the results obtained on L-and D-threonines (No. 14). These accord with the results obtained from behavioral experiments on red sea breams5) and rainbow trout.10) On the other hand, in the electrophysiological experi ments using rainbow trout21) it was reported that D-amino acids also responded to olfactory bulbar of the fish above the concentration of about 10-7 M. The attraction activities of D-amino acids, however, were low, being about a half of those of L-amino acids even at the same concentrations.
It may be, therefore, necessary to investigate behaviorally on the activities of various kinds of D-amino acids over wide range of concentrations. Table 4 shows the attraction activities of thirty kinds of lipids and their related compounds.
Attraction Activities of Authentic Lipids
Of the fatty acids (Nos. [15] [16] [17] [18] , two compounds were effective in the attraction, i.e., the activities were moderate in palmitic and stearic acids. Of the neutral lipids (Nos. 19 and 20) , the activity was high only in monostearin.
Of the phospholipids (Nos. 21-23), seven compounds were effective in the attraction, i.e., the activities were highest in cardiolipin, lowest in bean-lecithin, animal -cephalin, sphingomyelin and phosphatidic acids, being intermediate in egg-lecithin and phos phatidyl-inositol. Of the glycolipids (No. 24), only ceramide was effective in the attraction.
In comparison with the activities of egg-lecithin, cardiolipin and ceramide (No. 25), the activities were high in egg-lecithin and cardiolipin and low in ceramide. In this context, it was ascertained that the majority of phospholipids evoked re markable feeding attraction behavior for the yellowtails. 
Difference in Attraction Activities and Threshold Values of Histidine and Lecithin
In order to elucidate difference in activities be tween histidine and lecithin, their attraction ac tivities were tested, as indicated in Table 5 . In single test (No. 26), the activity of lecithin was higher than that of histidine. In combination test (Nos. 27 and 28), lecithin was also more effective in the attraction than histidine, because the ac tivity of histidine increased with the addition of Ordinate; The ratio of gr at each concentra tion to that of dummy.
Regression line estimated; y=1.9178+0.4360x (n=l0, F=9.560*, one asterisk: significant at 0.05 level). Fig. 2 . The correlation between the ratio of attrac tion activity (A. I. gr) and the logarithmic ratio of concentration in egg-lecithin. Abscissa; The logarithmic ratio of each con centration to 12mg/ml.
Ordinate; The ratio of gr at each concentra tion to that of dummy.
Regression line estimated; y=2.3216+0.7163x
(n=11, F=14.899**, two asterisks: significant at 0.01 level).
